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Introduction
This contribution provides some TPs for multiple TRPs/panels based transmission.
Discussion
Text proposals for single DCI based M-TRP transmission
DMRS tables for single DCI based transmission
In RAN1#99 meeting, we have the following agreements on DMRS entry {0,2,3}:
Agreement
For DMRS type-2, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data
· {0,2,3} is used assuming SU-MIMO 
For DMRS type-1, {0,2,3} is used assuming SU-MIMO
The agreement that DMRS port group {0,2,3} can only be applied for SU-MIMO is not captured in the specification now. On the other hand, the new tables in 38.212 are not captured in the description of 38.214. 
So we propose the following TP:
// TP1 for 38.214//
	[bookmark: _Toc11352102][bookmark: _Toc20317992]5.1.6.2	DM-RS reception procedure
A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Clause 7.3.1.2 of [5, TS 38.212]. 
If a UE is assigned with antenna port indices of {0,2,3}, the UE does not expect potential co-scheduled UE(s) in other DM-RS ports of the corresponding CDM groups.
For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1, 7.3.1.2.2-1A, Table 7.3.1.2.2-2 and 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3, Table 7.3.1.2.2-3A,  and Table 7.3.1.2.2-4 and Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
[bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
The UE is not expected to simultaneously be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength being set equal to 'len2' and more than one additional DM-RS symbol as given by the higher layer parameter dmrs-AdditionalPosition. 
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS, the DM-RS symbol location, and DM-RS configuration type as described in Clause 7.4.1.1 of [4, TS 38.211]. 
The UE does not expect the precoding of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be different in the PRG-level grid configured to this UE with PRG =2 or 4.
The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.
[bookmark: _Hlk500839563]When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A,  of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively. 


//End for 38.214//

Correction for TCI state number
For single DCI based M-TRP transmission, the activation command in MAC CE can map up to 8 combinations of one or two TCI states to the maximal 8 codepoints of the DCI field 'Transmission Configuration Indication'. That means up to 16 TCI states may be configured via MAC CE (some of them can be the same) if two TCI states are mapped to each of the 8 codepoints, but only 8 different TCI states can be activated according to following agreement. 
Agreement
The maximum number of activated TCI states in mTRP operation is 8. The number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. The total number of simultaneously activated TCI states is up to 8.
Hence, the description in 38.214 needs to be modified to avoid misunderstanding that only 8 TCI states can be mapped to the codepoints of the TCI field
// TP2 for 38.214//
	[bookmark: _Toc20317986][bookmark: _Toc11352096]5.1.5	Antenna ports quasi co-location
When a UE supports two TCI states in a codepoint of the DCI field ‘Transmission Configuration Indication’ the UE may receive an activation command, as described in subclause [6.1.3.X] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 different TCI states in the activation command. 


//End for 38.214//

Text proposals for multiple DCIs based M-TRP transmission
Configuration of the same BWP and SCS
In section 5.1 of 38.214 [3], multi-DCI based M-TRP transmission is introduced via multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. According to the description, when the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the UE is expected to be scheduled with the same active BWP and the same SCS. However, it means that BWP switching is not allowed even when the PDSCHs are non-overlapped in time domain, no matter whether the scheduling PDCCHs are time overlapped or not, and whether the scheduling PDCCHs are associates with the same CORESETPoolIndex or not. Even BWP switching for single TRP transmission is forbidden by current specification. To relax the restriction and ensure the same BWP for two TRPs, it is proposed to only allow BWP switching via DCI from one TRP and DCI from the other TRP should always indicate the same BWP. We have the following TP and the details can be found in [4].
// TP3 for 38.214//
	5.1               UE procedure for receiving the physical downlink shared channel
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. For a PDCCH associated to ControlResourceSet having value of CORESETpoolIndex equal to 1, the UE doesn’t expect the bandwidth part indicator field in a DCI of the PDCCH indicates a different BWP from the active BWP. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 
-	For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i. 
-	In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a value of CORESETpoolindex different from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.


//End for 38.214//

Overlapping between HARQ-ACK/PUSCH and CSI/SR
According to current 38.213 [2], if separate HARQ-ACK feedback is configured, PUCCH/PUSCH scheduled by PDCCH associated with a CORESETPoolIndex should not overlap with PUCCH/PUSCH scheduled by PDCCH associated with the other CORESETPoolIndex. For other uplink signal which is not associated with a CORESETPoolIndex, gNB should ensure that uplink signals for different TRPs are TDMed. If two uplink signals overlap in time, UE would multiplex them together based on Rel-15 mechanism. Furthermore, if a CSI is simultaneously overlapped with two PUCCHs within a slot with HARQ-ACK respectively for eMBB and URLLC, the CSI will be multiplexed with the HARQ-ACK with the same priority index firstly, and between the multiplexed information and the other HARQ-ACK, the one with lower priority index will be dropped. Also, if a UE would multiplex UCI in one of multiple PUSCHs, a priority is specified in 38.213 to determine which PUSCH is used to carry the UCI.
However, for M-TRP, if a PUCCH with P/SP CSI is simultaneously overlapped with two PUCCHs within a slot with separate HARQ-ACK respectively for two TRPs (which are associated with different values of CORESETPoolIndex), as shown in Figure 1, the UE behavior on how to multiplex the CSI with the two HARQ-ACKs is not defined, since no Rel-15 behavior can be followed, and not priority index is defined for PUCCH associated with different CORESETPoolIndex. This issue also occurs for other UL signal which is not scheduled by DCI (e.g. PUCCH with SR or type 1 configured grant PUSCH). Similar issue should also be solved for the case that a PUCCH with P/SP CSI/SR is simultaneously overlapped with two PUSCHs associated with different CORESETPoolIndex. A solution is needed otherwise the UE behavior is undefined at all.


Figure 1: Overlapping between two HARQ-ACKs/PUSCHs and CSI
In our contribution [4], following three options are provided for this issue, and option 2 or option 3 is preferred to avoid additional RRC signaling. 
· Option 1: Define an association relationship between CORESETPoolindex and UL signal which is not scheduled by DCI. A UL signal will only be multiplexed with HARQ-ACK/PUSCH associated with the same CORESETPoolindex.
· Option 2: UE doesn’t expect two PUCCHs with separate HARQ-ACK or two PUSCHs within a slot associated with different values of CORESETPoolIndex to be simultaneously overlapped with another UL signal. 
· Option 3: A UL signal is always multiplexed with the PUCCH/PUSCH associated with CORESETPoolIndex=0 if the UL signal is simultaneously overlapped two PUCCHs/PUSCHs associated with different values of CORESETPoolIndex.
We provide a TP for option 2 here.

// TP1 for 38.213//
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569]9.2.5	UE procedure for reporting multiple UCI types
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs, and does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs and a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs within the same slot to simultaneously overlap with another uplink signal. If there is one or more aperiodic CSI reports multiplexed on PUSCHs in the group of overlapping PUCCHs and PUSCHs and if symbol [image: ] is before symbol [image: ] that is a next uplink symbol with CP starting after [image: ] after the end of the last symbol of 
-	the last symbol of aperiodic CSI-RS resource for channel measurements, and 
-	the last symbol of aperiodic CSI-IM used for interference measurements, and 
-	the last symbol of aperiodic NZP CSI-RS for interference measurements, when aperiodic CSI-RS is used for channel measurement for triggered CSI report [image: ] 
the UE is not required to update the CSI report for the triggered CSI report [image: ]. [image: ]is defined in [6, TS 38.214] and [image: ] corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs scheduling the PUSCHs, the smallest SCS configuration of aperiodic CSI-RSs associated with DCI formats provided by the PDCCHs triggering the aperiodic CSI reports, and the smallest SCS configuration of the overlapping PUCCHs and PUSCHs and [image: ] for [image: ], [image: ] for [image: ] and [image: ] for [image: ].  


//End for 38.213//

Default QCL assumption for AP CSI-RS
For AP CSI-RS, if the scheduling offset between the triggering DCI and aperiodic CSI-RS is smaller than the threshold beamSwitchTiming, a default QCL assumption is defined for aperiodic CSI-RS similar to PDSCH. If there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal for the aperiodic CSI-RS. If no other DL signal is transmitted, the aperiodic CSI-RS would follow the QCL assumption of CORESET with lowest ID. However, if multiple values of CORESETPoolIndex are configured, the aperiodic CSI-RS is expected to follow the QCL assumption of CORESET from the same TRP. Hence, similar QCL assumption to the default QCL for PDSCH with multiple PDCCHs based scheduling can be applied to aperiodic CSI-RS in this case. 
// TP4 for 38.214//
	[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;
-	else if a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH triggering that aperiodic CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH triggering that aperiodic CSI-RS within the active BWP of the serving cell are monitored by the UE.
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, or is equal to or greater than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.


//End for 38.214//

DAI bits for DCI format 1_2
In RAN1#100 e-meeting, it was agreed that when multiple values of CORESETPoolIndex are configured, 4bits DAI will be used even when only one serving cell is configured in the DL. In current 38.212, the agreement only applies to DCI format 1_1. However, DCI format 1_2 can also be used for scheduling multiple DCIs based transmission. Then the same wording should also be applied to DCI format 1_2.
// TP for 38.212//
	[bookmark: _Toc29326613][bookmark: _Toc29327763][bookmark: _Toc36045953][bookmark: _Toc36046213][bookmark: _Toc36046359]7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
(omitted part)
-	Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is not configured;
-	1, 2 or 4 bits determined by higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 otherwise,
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, when the UE is not configured with CORESETPoolIndex or the value of CORESETPoolIndex is the same for all CORESETs if CORESETPoolIndex is provided or the UE is not configured with ACKNACKFeedbackMode = JointFeedback, where the 1 bit or 2 bits are the counter DAI.


//End for 38.212//
Default power control parameter for PUSCH/PUCCH targeting different TRPs
[bookmark: _GoBack]In Rel-15, if SRI-PUSCH-PowerControl is not provided to a UE or SRI is not included in a DCI, a default pathloss RS, the pathloss RS with PUSCH-PathlossReferenceRS-Id=0 configured by RRC, will be used for pathloss measurement of PUSCH. In Rel-16, if multiple values of CORESETPoolIndex of are configured for multiple TRPs, a PUSCH can be associated with one of the value via the CORESET with the scheduling PDCCH and targets corresponding TRP. However, in current spec, only one pathloss RS can be configured by RRC for PUSCHs associated with different values of CORESETPoolIndex if SRI is not indicated. It means PUSCHs targeting different TRPs will share the same pathloss RS, which would lead to inaccurate pathloss estimation for PUSCH. Similar issue should also be considered for PUCCH associated with different CORESETPoolIndex when PUCCH-SpatialRelationInfo is not configured. Considering that a PUSCH without indication of SRI-PUSCH-PowerControl or SRI and a PUCCH without PUCCH-SpatialRelationInfo are common cases in FR1, we propose to support TRP specific pathloss RS for PUSCH and PUCCH. It needs further discussion whether similar solution should also be applied to default pathloss RS of SRS/PUSCH/PUCCH agreed in Rel-16.
// TP2 for 38.213//
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Ref497117847]7.1.1	UE behaviour
(omitted part)
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP [image: ] of each carrier [image: ] and serving cell [image: ], as described in Clause 9.2.2, the UE uses the same RS resource index [image: ] as for a PUCCH transmission in the PUCCH resource with the lowest index
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 that does not include a SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zeroone if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided PUCCH resources for the active UL BWP, and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the scheduling cell for the serving cell
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index [image: ] is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index [image: ] from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero one if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
(omitted part)
[bookmark: _Toc12021448][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc29899533][bookmark: _Toc29917270][bookmark: _Toc36498144]7.2.1	UE behaviour
 (omitted part)
-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: ] on the active DL BWP of the serving cell
-	If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 1 in PUCCH-PathlossReferenceRS if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS otherwise, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell


// end for 38.213//
Similar to the pathloss RS, it is expected that separate close loop indexes are applied to PUSCH/PUCCH targeting different TRPs. Common default close loop index for all PUSCH/PUCCH can’t achieve TRP-specific power control for PUSCH/PUCCH.
// TP3 for 38.213//
	7.1.1	UE behaviour
(omitted part)
-	[image: ] if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: ] if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of [image: ] is provided to the UE by powerControlLoopToUse
-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the [image: ] value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the [image: ] value that is mapped to the SRI field value
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, l=1 if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1 [image: ] otherwise.
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2
(omitted part)
7.2.1	UE behaviour
(omitted part)
-	[image: ] is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP [image: ] of carrier [image: ] of the primary cell [image: ] that the UE detects for PUCCH transmission occasion [image: ] or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Clause 11.3
-	[image: ] if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: ] if the UE is not provided twoPUCCH-PC-AdjustmentStates or 
-   If the UE is not provided PUCCH-SpatialRelationInfo, l=1 if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, l=0 otherwise.
-	If the UE obtains a TPC command value from a DCI format 1_0 or a DCI format 1_1 and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the [image: ] value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of [image: ] through the link to a corresponding p0-PUCCH-Id index 
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUCCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2


// end for 38.213//

Text proposals for M-TRP based URLLC enhancement
Clarification on Rel-15 parameter pdsch-AggregationFactor and Rel-16 parameter RepNumR16
For description of scheme 4 in 38.214 [3], the following two aspects should be considered for clear UE behavior:
· It is common understanding that the slots used for scheme 4 should be consecutive. However, it is not captured in specification now.
· In section 5.1.2.1, Rel-15 slot aggregation based on pdsch-AggregationFactor and corresponding UE behavior is also described to support RRC based repetition. When pdsch-AggregationFactor and scheme 4 are both configured, the UE should only perform transmission of scheme 4 based on RepNumR16 in PDSCH-TimeDomainResourceAllocation, and pdsch-AggregationFactor should be ignored. This UE behavior it not clearly defined in section 5.1.2.1.
It is proposed to apply similar wording in 38.213 to 38.214 to avoid ambiguous UE behavior.
// TP5 for 38.214//
[bookmark: _Toc11352084][bookmark: _Toc20317974]5.1.2.1	Resource allocation in time domain
When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, if the UE is configured with pdsch-AggregationFactor and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2. 
(Omitted part)
[bookmark: _Hlk26036768]When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, 
-	If two TCI states are indicated by the DCI field ‘Transmission Configuration Indication’ together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)” , the UE may expect to receive N PDSCH transmission occasions of the same TB in consecutive slots where N is given by RepNumR16 in PDSCH-TimeDomainResourceAllocation.  Tthe same SLIV is applied for all PDSCH transmission occasions, the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Subclause 5.1.2.1. 
When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation equals to two, the second TCI state is applied to the second PDSCH transmission occasion. When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation is larger than two, the UE may be further configured to enable CycMapping or SeqMapping in RepTCIMapping. 
-	When CycMapping is enabled, the first and second TCI states are applied to the first and second PDSCH transmission occasions, respectively, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
-	When SeqMapping is enabled, first TCI state is applied to the first and second PDSCH transmissions, and the second TCI state is applied to the third and fourth PDSCH transmissions, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
[bookmark: _Hlk23779989]The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions associated with the first TCI state, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted only considering PDSCH transmission occasions associated with the first TCI state. The redundancy version for PDSCH transmission occasions associated with the second TCI state is derived according to Table 5.1.2.1-3, where additional shifting operation for each redundancy version is configured by higher layer parameter RVSeqOffset and  is counted only considering PDSCH transmission occasions associated with the second TCI state. 
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when RVSeqOffset is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion with second TCI state

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



-	If one TCI state is indicated by the DCI field ‘Transmission Configuration Indication’ together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the UE may expect to receive N PDSCH transmission occasions of the same TB in consecutive slots where N is given by RepNumR16 in PDSCH-TimeDomainResourceAllocation. Tthe same SLIV is applied for all PDSCH transmission occasions, the first PDSCH transmission occasion follows Subclause 5.1.2.1, the same TCI state is applied to all PDSCH transmission occasions. The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted considering PDSCH transmission occasions. 
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Subclause 5.1.2.1. 
//End for 38.214//

Conclusion
In this contribution, we provide some TPs for enhancement on single DCI based M-TRP transmission, multi-DCI based M-TRP transmission and URLLC related enhancement.
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